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Description 

This invention relates to optical fibre customer lead 
in (CLI), that is to say to the way in which optical fibres 
(such as telecommunications optical fibres) are led into 
customers' premises. 

In the United Kingdom, the telecommunications 
network includes a trunk network which is substantially 
completely constituted by optical fibre, and a local ac- 
cess network which is substantially completely consti- 
tuted by copper pairs. Eventually, it is expected that the 
entire network, including the access network, will be 
constituted by fibre. 

The ultimate goal is a fixed, resilient, transparent 
telecommunications infrastructure for the optical access 
network, with capacity for all foreseeable service re- 
quirements. One way of achieving this would be to cre- 
ate a fully-managed fibre network in the form of a thin, 
widespread overlay for the whole access topography, 
as this would exploit the existing valuable access net- 
work infrastructure. Such a network could be equipped 
as needs arise, and thereby could result in capital ex- 
penditure savings, since the major part of the invest- 
ment will be the provision of terminal equipment on a 
'just in time' basis. It should also enable the rapid provi- 
sion of extra lines to new or existing customers, and flex- 
ible provision or reconfiguration of telephony services. 

In order to be completely future proof, the network 
should be single mode optical fibre, with no bandwidth 
limiting active electronics within the infrastructure. Con- 
sequently, only passive optical networks (PONs) which 
can offer this total transparency and complete freedom 
for upgrade, should be considered. 

In a PON, a single optical fibre is fed out from the 
exchange head-end (HE), this fibre being fanned out via 
passive optical splitters at cabinets and distribution 
points (DPs) to feed optical network units (ONUs). The 
ONUs can be in customers' premises, or in the street 
serving a number of customers. The use of optical split- 
ters enables sharing of feeder fibre and exchange based 
optical line termination (OLT) equipment, thereby giving 
PONs a cost advantage. In the United Kingdom, simplex 
PONs are planned, so that each customer is serviced 
by a pair of optical fibres. 

In order to achieve the goal of providing a fixed, re- 
silient, transparent telecommunications optical fibre ac- 
cess network, it will be important to minimise the instal- 
lation costs at each part of the network, The present in- 
vention is concerned with minimising the cost of instal- 
lation of fibre from a customer's premises to the nearest 
network node, and in particular to a cost-effective way 
of getting fibre into a customer's premises. In this con- 
nection, it should be noted that the preferred way of in- 
stalling fibre is by the well known fibre" blowing process 
(see EP 1 08590). In this process, a fibre unit (usually a 
two-fibre unit for residential premises) is blown through 
a small diameter (5mm) polyethylene tube. 

The main problem to be overcome in feeding such 



a tube into a customer's premises arises from the fact 
that the tube must be fed along the outer wail of the 
premises and then turned through 90°, so as to pass 
through a hole formed in the wall. It must then be turned 

s through 90° so that it can be fed along the inner wall of 
the premises. In each case, the turning must be accom- 
plished without giving rise to optical loss in the blown-in 
fibre when it is live. 

A known CLI apparatus is constituted by a pair of 

10 CLI units, one for fixing to the external surface of a cus- 
tomer's premises wall and one for fixing to the internal 
surface of that wall. Each of these units is fairly large, 
as it accommodates a complete loop of tube (fibre), the 
loop having a radius greater than the minimum band ra- 

15 dius (100mm) for this type of tube. The hole drilled 
through the wall between the two CLI units has a fairly 
large diameter so as to accommodate a bend limiting 
conduit through which the tube (fibre) passes between 
thetwounits. Not only are these CLI units relatively large 

20 and require the drilling of a relatively large diameter 
hole, but they are also expensive and time-consuming 
to fit. Presently, they are used for business premises 
CLI , where their cost can be justified by the number of 
lines normally installed for such premises. For residen- 
ts tial customers, however, which usually have only one 
line, these units are far too expensive. In this connec- 
tion, it should be noted that there are 14 million residen- 
tial premises in the United Kingdom. 

Another type of optical fibre guide is known from 

30 REVIEW ELECTRICAL COMMUNICATION LABORA- 
TORIES, vol.32, no.4, 1984, JP, pages 636 - 645; S. 
KUKITA et al: 'Design and Performance of Optical Drop 
and Indoor Cables'. There are discussed allowable min- 
imum bending radii, and Fig. 17 illustrates a guide for 

35 indoor applications. 

The present invention provides a customer lead in 
unit for guiding an optical fibre transmission line through 
an aperture in the wall of acustomer's premises, the unit 
comprising a hollow wall plug which is frictionally en- 

40 gageable within said aperture, and a pair of complemen- 
tary bend control pieces, each bend control piece having 
a bend control surface formed with a curved bend con- 
trol groove whose curvature conforms with minimum 
bend radius requirements for the optical fibre transmis- 

45 sion line, the bend control pieces being formed with en- 
gagement portions which inter-engage with a comple- 
mentary engagement portion formed at one end of the 
wall plug to grip the wall plug between the two bend con- 
trol pieces, and the bend control grooves being posi- 

so tioned so as to define a bend control channel that is con- 
tiguous with the hollow interior of the wall plug when the 
wall plug is gripped by the two bend control pieces. 

Conveniently, a flange formed at said one end of 
the wall plug constitutes the complementary engage- 

55 ment portion, and each of the bend control pieces is 
formed with a complementary groove formed in its bend 
control surface, said grooves constituting the engage- 
ment portions. 
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The invention further provides customer lead in ap- 
paratus for guiding an optica! fibre transmission line 
through an aperture in the wall of a customer's premis- 
es, the apparatus comprising two customer lead in units 
each as defined above, one unit being positioned at the 
mouth of the aperture at the external surface of the wall, 
the other being positioned at the mouth of the aperture 
at the internal surface of the wall. 

The invention will now be described in greater de- 
tail, by way of example, with reference to the accompa- 
nying drawings, in which:- 

Figure 1 is a exploded perspective view of a wall 
plug and a bend control piece of a CLI unit con- 
structed in accordance with the invention; 
Figure 2 is a plan view of the CLI unit of Figure 1; 
and 

Figure 3 is a cross-section taken through the cavity 
wall of a telecommunications network customer, 
and shows two CLI units of the type shown in Fig- 
ures 1 and 2 in place to guide optical fibre into that 
customer's premise. 

Referring to the drawings, Figures 1 and 2 show a 
CLI unit C constituted by an externally-fluted wall plug 
1 and a pair of complementary bend control pieces 2. In 
use, the bend control pieces 2 fit together with comple- 
mentary surfaces 2a thereof in engagement. The wall 
plug 1 and the two bend control pieces 2 are each 
moulded from an ultraviolet (uv) stable plastics material 
such as polypropylene. One end of the wall plug 1 is 
formed with an annularflange la, this flange being a mat- 
ing fit within complementary recesses 3 formed in the 
surfaces 2a of the bend control pieces 2. The wall plug 
1 is formed with an axial bore 1 b through which, in use, 
a tube containing optical fibre can pass. When the CLI 
unit C is assembled (with the flange la of the wall plug 
1 positioned within the recesses 3 of the bend control 
pieces 2, and with the surfaces 2a in face-to-face en- 
gagement), the mouth of the bore 1b leads to a curved 
channel defined by a pair of complementary grooves 4 
formed in the surfaces 2a. When in the assembled po- 
sition, the CLI unit C can be fixed to the wall of a cus- 
tomer's premises by means of screws (not shown) pass- 
ing through aligned apertures 5 pre-formed in the bend 
control pieces 2. The screws also act to fix the two bend 
control pieces 2 together around the flange la of the wall 
plug 1. When fixed to the wall, the engagement of the 
flange 1a within the recesses 3 holds the wall plug 1 
firmly with respect to the bend control pieces 2. 

The grooves 4 are such as to curve through 90° with 
a radius of curvature which is 30mm (that is to say the 
minimum bend radius for the standard signal mode op- 
tical fibre normally used for telecommunications). The 
grooves 4 have a diameter of 5.2mm so as to accom- 
modate the tubing 6 (see Figure 3) through which blown 
fibre is installed. The CLI unit C thus constitutes a simple 
device for guiding optical fibre through 90° without sub- 



jecting that fibre to bends which would cause a signifi- 
cant optical loss. 

Figure 3 shows two CLI units C positioned on op- 
posite sides of an external cavity wall of a customer's 

s premises, the wall plugs 1 of the units frictionally fitting 
within 1 3mm bores 7 drilled in the inner and outer cavity 
wall portions 8a and 8b respectively. As shown in Figure 
3, the blown fibre tubing 6 passes along the inside sur- 
face of the inner cavity wall portion 8a, through each of 

10 the CLI units C, and then along the outside surface of 
the outer cavity wall portion 8b. The tubing 6 can be fixed 
to the wall portions 8a and 8b by any suitable means. 



15 Claims 

1. A customer lead in unit for guiding an optical fibre 
transmission line through an aperture in the wall of 
a customer's premises, the unit comprising a hollow 

20 wall plug (1 ) which is frictionally engageable within 
said aperture, and a pair of complementary bend 
control pieces (2) arranged to fit together with com- 
plementary surfaces (2a) thereof in engagement, 
each bend control piece having a bend control sur- 

25 face formed with a curved bend control groove (4) 
whose curvature conforms with minimum bend ra- 
dius requirements for the optical fibre transmission 
line, the bend control pieces being formed with en- 
gagement portions which inter-engage with a com- 

30 plementary engagement portion (1 a) formed at one 
end of the wall plug to grip the wall plug between 
the two bend control pieces, and the bend control 
grooves being positioned so as to define a bend 
control channel that is contiguous with the hollow 

35 interior of the wall plug when the bend control piec- 
es are mounted together and the wall plug is 
gripped by the two bend control pieces. 

2. A customer lead in unit as claimed in claim 1 , where- 
to in a flange formed at said one end of the wall plug 

constitutes the complementary engagement por- 
tion, and each of the bend control pieces (2) is 
formed with a complementary groove formed in its 
bend control surface, said grooves constituting the 
45 engagement portions. 

3. Customer lead in apparatus for guiding an optical 
fibre transmission line through an aperture in the 
wall of a customer's premises, the apparatus com- 

50 prising two customer lead in units each as claimed 
in claim 1 or claim 2, one unit being positioned at 
the mouth of the aperture at the external surface of 
the wall, the other being positioned at the mouth of 
the aperture at the internal surface of the wall. 

55 
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Patentanspruche 

1. TeilnehmeranschluBeinheit zum Fiihren einer opti- 
schen Faserubertragungsleitung durch ein Loch in 
einer Wand eines Raums eines Teilnehmers, wobei 
die Einheit einen hohlen Wandstecker (1 ) aufweist, 
der mit Reibung in dem Loch anbringbar ist, sowie 
zwei komplementare Biegungseinstellstucke (2), 
die ausgebildet sind, bei Eingriff ihrer komplemen- 
taren Oberflachen (2a) zusammenzupassen, wobei 
jedes Biegungseinstellstuckeine Biegungseinstell- 
oberflache hat, die mit einer gekrummten Bie- 
gungseinstellrille (4) ausgebildet ist, deren Krum- 
mung mit den minimalen Biegeradiuserfordernis- 
sen fur die optische Faserubertragungsleitung 
ilbereinstimmt, wobei die Biegungseinstellstucke 
Eingriffsteile haben, die mit einem komplementaren 
Eingriffsteil (la) am einen Ende des Wandsteckers 
zusammenwirken, urn den Wandstecker zwischen 
den beiden Biegungseinstellstucken zu halten, und 
wobei die Biegungseinstellrillen so positioniertsind, 
daB sie einen Biegungseinstellkanal bilden, der an 
die Aushdhlung im Inneren des Wandsteckers an- 
grenzt, wenn die Biegungseinstellstucke zusam- 
mengebaut sind und der Wandstecker von den bei- 
den Einstellstucken gehalten wird. 

2. TeilnehmeranschluBeinheit nach Anspruch 1, bei 
der ein Flansch, der an einem Ende des Wandstek- 
kers ausgebildet ist, den komplementaren Eingriffs- 
teil bildet, und jedes Biegungseinstellstuck (2) mit 
einer komplementaren Rille ausgebildet ist, die in 
ihrer Biegungseinstelloberflache ausgebildet ist, 
wobei die Rillen die Eingriffsteile bilden. 

3. TeilnehmeranschluBvorrichtung zum Fuhren einer 
optischen Faserubertragungsleitung durch ein 
Loch in einer Wand eines Raums eines Teilneh- 
mers, die zwei TeilnehmeranschluBeinheiten nach 
Anspruch 1 Oder 2 aufweist, wobei sich eine Einheit 
an der Lochoffnung an der auBeren Wandoberfla- 
che und die andere an der Lochoffnung der inneren 
Wandoberflache befindet. 



Revendications 

1 . Unite d'entree de poste d'abonne destinee a guider 
une ligne de transmission a fibre optique au travers 
d'une ouverture dans le mur des locaux d'un abon- 
ne, I'unite comprenant une fiche murale creuse (1) 
qui peut s'engager par frottement a I'interieur de la- 
dite ouverture, et une paire d'elements de controle 
de courbure complementaires (2) agences pour 
s'adapter ensemble, des surfaces complementai- 
res (2a) de ceux-ci etant en prise, chaque element 
de controle de courbure presentant une surface de 
controle de courbure munie d'une gorge de controle 



de courbure incurvee (4) dont la courbure se con- 
forme aux exigences de rayon de courbure mini- 
mum pour la ligne de transmission a fibre optique, 
les elements de controle de courbure etant munis 

5 de parties d'introduction qui s'engagent mutuelle- 
ment avec une partie d'introduction complementai- 
re (la) formee au niveau d'une premiere extremite 
de la fiche murale afin de saisir la fiche murale entre 
les deux elements de controle de courbure, et les 

10 gorges de controle de courbure etant positionnees 
de facon a definir un canal de controle de courbure 
qui est contigu a I'interieur creux de la fiche murale 
lorsque les elements de controle de courbure sont 
montes ensemble et que la fiche murale est saisie 

'5 par les deux elements de controle de courbure. 

2. Unite d'entree de poste d'abonne selon la revendi- 
cation 1 , dans laquelle une bride formee au niveau 
de ladite premiere extremite de la fiche murale 

20 constitue la partie d'introduction complementaire, et 
chacun des elements de controle de courbure (2) 
est muni d'une gorge complementaire formee dans 
sa surface de controle de courbure, lesdites gorges 
constituant les parties d'introduction. 

25 

3. Dispositif d'entree de poste d'abonne destine a gui- 
der une ligne de transmission a fibre optique au tra- 
vers d'une ouverture dans le mur des locaux d'un 
abonne, le dispositif comprenant deux unites d'en- 

30 tree de poste d'abonne, chacune selon la revendi- 
cation 1 ou la revendication 2, une premiere units 
etant positionnee au niveau du debouche de 
Pouverture a la surface externe du mur, I'autre etant 
positionnee au debouche de I'ouverture a la surface 

35 interne du mur. 
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